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Of interest, a Krukenberg tumor is often detected in advanced gastric carcinoma but not in early gastric carcinoma. In Japan, only seven cases of gastric intramucosal carcinoma with a Krukenberg tumor have been reported since 1970 [7, 8] . Pericardial metastasis from early gastric carcinoma is very rare. To our knowledge, only one case has been reported in which pericarditis carcinomatosa was initially diagnosed, and subsequently early gastric carcinoma was found [9, 10] . The administration of anticancer drugs into the pericardial space has been reported to be effective for pericardial metastasis [9, 11] . However, the effect was temporary and most of these patients eventually died 3-8 months after undergoing treatment.
We herein report a patient with 43 synchronous early gastric carcinomas with bilateral metastatic ovarian tumors. The patient demonstrated cardiac tamponade due to pericarditis carcinomatosa, which appeared 1 year after surgery.
Case report
A 53 year-old Japanese woman complained of a lower abdominal mass, and visited a local medical doctor in May 2004. She had no family history of malignancy and no signifi cant past history. Bilateral ovarian tumors were confi rmed by computed tomography (CT; Fig 1A) , and metastatic tumors were thus suspected. She was referred for detailed checking and treatment to the Department of Gynecology at our hospital in July 2004, and she then consulted our department (The Department of Gastroenterological Surgery) to undergo a detailed examination of her gastrointestinal tract.
Introduction
It has been reported that approximately 6% to 14% of gastric carcinomas include multiple lesions [1] [2] [3] [4] [5] . Only four patients with more than 40 synchronous gastric carcinomas have previously been reported [6] . Only one of these patients had multiple cancer lesions defi nitely confi ned to the mucosa and the submucosal layer. In the An endoscopic examination of the upper digestive tract revealed 16 superfi cial depressed lesions located from the cardia to the antrum. A wide superfi cial depressed lesion, which measured 1.5 × 1.0 cm in size, with an ulcer scar, was found in the greater curvature of the middle-third area, and it was considered to be the main tumor (Fig. 1B) . Biopsy specimens, which were obtained from 6 lesions, revealed poorly differentiated adenocarcinoma and signet-ring cell carcinoma. Tumor markers (carcinoembryonic antigen [CEA] , carbohydrate antigen [CA] 19-9, and α-fetoprotein [AFP]) were all within the normal ranges. There was no evidence of hepatic metastasis, lung metastasis, or peritoneal metastasis, based on the fi ndings of ultrasonography (US), CT, and positron emission tomography (PET), the bilateral ovarian tumors being the only metastases found. Total colonoscopy also showed no abnormal fi ndings.
We performed an operation in July 2004. We fi rst confi rmed the peritoneal lavage cytology fi ndings to be negative, and CEA mRNA and cytokeratin (CK) 20 mRNA in peritoneal washes were found to be negative using ultrarapid quantitative reverse transcription polymerase chain reaction (RT-PCR). We performed a total gastrectomy with a radical lymph node dissection and an ovarian resection.
Serially cut sections of the whole resected stomach were submitted to histological examination. Forty-three isolated lesions of signet-ring cell carcinoma and poorly differentiated adenocarcinoma within the mucosal layer were scattered over the entire resected stomach ( Fig.  2A, B) . Cancer cell invasion in the lymphatics was detected only in the submucosal region beneath the main tumor (Fig. 2C ) in the greater curvature of the middlethird area, but not in the other lesions. Lymph node metastasis was found in 18 of 22 dissected lymph nodes. Both ovarian tumors (Fig. 3) had metastasis of signetring cells, and they were diagnosed as metastasis of gastric cancer (Krukenberg tumor). Other gastric mucosa specimens showed multifocal atrophic gastritis with Helicobacter pylori infection, according to the updated Sydney System [12] . The grade of chronic infl ammation was moderate, and infl ammation was very uniformly distributed in the antrum and corpus. Glandular atrophy with intestinal metaplasia of a mild grade was demonstrated in both the antrum and corpus.
The postoperative course was uneventful. For adjuvant chemotherapy, we fi rst treated the patient with S-1 (TS-1; Taiho Pharmaceutical, Tokyo, Japan), but discontinued this treatment due to the occurrence of serious side effects, consisting of skin eruptions. Next, chemotherapy with irinotecan (CPT-11) and low-dose cisplatin (CDDP) was administered on an outpatient basis [13] . Because of general fatigue and bone marrow suppression, she and her family decided to terminate the chemotherapy, in April 2005.
In July 2005, she was admitted with mild dyspnea. A chest X-ray showed an increased cardiothoracic ratio, and ultrasonographic echocardiography disclosed massive pericardial effusion (Fig. 4A) . Cardiac tamponade was diagnosed and pericardiocentesis yielded 570 ml of serous pericardial effusion. Cytology suggested the presence of signet-ring cell carcinoma (Fig. 4B) . Al-A B 
Discussion
We experienced a patient demonstrating multiple synchronous gastric carcinomas, with 43 lesions. In general, four histological points are important for the differential diagnosis of multiple gastric cancer lesions. The fi rst is to confi rm whether surface spreading lesions connect with each other in the mucosa. The second is to confi rm whether the carcinoma cells that are spread widely throughout the submucosa have infi ltrated to the mucosa. The third is to determine whether there is intramural metastasis through the lymphatic vessels or the veins, and the fourth is to determine whether there are multiple synchronous lesions. In our patient, detailed histological examination revealed a lack of continuousness in both the mucosa and the submucosa, which revealed that the fi rst and the second points could be ruled out. It was found that all the lesions were confi ned to the mucosa, and cancer cell invasion of the lymphatic vessels was observed only beneath the main tumor. For this reason, we ruled out the third point. According to Moertel et al. [14] , primary multiple gastric cancer is defi ned as follows: (1) each lesion is histopathologically malignant; (2) each lesion is separated from another by the normal gastric wall; (3) each lesion is not the result of either local extension or metastasis from another lesion. Our case met the criteria of this defi nition. As a result, we diagnosed these lesions to be synchronous multiple gastric carcinomas. The primary lesion of a Krukenberg tumor is mostly advanced gastric carcinoma, and early gastric carcinoma with a Krukenberg tumor is rare [7, 8] . The pathways of metastasis from early gastric carcinoma to the ovary have been considered to be via peritoneal spread and via lymphatic and vascular pathways. In our patient, no intraoperative fi ndings of peritoneal metastasis were observed, and no free cancer cells were detected in the peritoneal washes by either cytological examination or RT-PCR of CEA, and CK-20 mRNA [15] . According to these fi ndings, although lymphatic invasion or the vascular pathway could have been the cause of the ovarian metastasis in our patient, the possibility of the peritoneal spread was undeniable.
Listrom and Fenoglio-Preiser [16] have described that gastric lymphatics normally begin as a plexus of vessels immediately superfi cial to, within, and below the A B muscularis mucosa. The upper two-thirds of the gastric lamina propria is normally devoid of lymphatics. This distribution is also maintained in neoplastic tissues. However, in patients with atrophic gastritis, in whom the overall height of the gastric mucosa is known to markedly decrease, lymphatic capillaries may be found near the surface epithelium, and cancer cells in the mucosa may infi ltrate the lymphatic vessels easily. Furthermore, Sano [17] reported that destruction of the muscularis mucosa by histological ulceration could cause an interchange between the lymph fl ow in the mucosa and the submucosa, which thus could result in an increased risk of lymph node metastasis. In our patient, the gastric mucosa other than the cancer showed atrophic gastritis, while the main tumor in the greater curvature of the middle-third area had an ulceration. Due to such ulcerations, even though the cancer cells in all lesions were confi ned to the mucosa, cancer cells may therefore have infi ltrated into the lymphatic vessels, and thus metastasized to the many lymph nodes and the ovaries. Cardiac tamponade arising from gastric cancer is uncommon [9, 10] . Fraser et al. [18] reviewed the literature concerning malignant pericardial effusion and described the primary tumor to be in the lung in 14 of 19 patients, and in the stomach in only 2 of 19. Edward et al. [19] , based on autopsy examination data, reported the incidence of pericardial metastasis to be 12.9% (4/31) for esophageal cancer, 16.7% (35/209) for lung cancers, 13.3% (8/60) for breast cancer, and only 5.1% (2/39) for gastric cancers. Furthermore, most patients with pericardial metastasis had advanced gastric carcinomas, and pericardial metastasis from early gastric carcinoma was very rare.
In conclusion, we herein reported a rare case of a patient with 43 synchronous multicentric gastric carcinomas, all of which were confi ned to the mucosa, except for cancer cell invasion observed in the lymphatic vessels. In this patient, with Krukenberg tumors, cardiac tamponade, due to carcinomatous pericarditis, appeared 1 year after surgery.
